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(71) I. Secretary of State for De- 
fence. London do hereby declare the inven- 
tion, for which I pray that a patent may be 
granted to me. and the method by which it 
5 is to be performed, to be particularly de- 
scribed in and by the following statement : — 
The present invention is concerned with 
protective head gear and with the provision 
of protective head gear capable of providing 
10 a snug and com portable fit upon the head 
of a wearer. 

In accordance with the present invention 
an article of protective head gear includes 
an internally paddcJ shell in which the pad- 
IS ding is formed of substantial^ incompress- 
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abie fabric attached to the inner'surface of 
the shell by means of tie members or mem- 
branes such that when the said head gear is 

-0 worn the spheroids form a cushioning laver 
of approximately constant thickness between 
the head of the wearer and the inner surface 
of the shell and wherein the spheroids are of 
a suitable si/e and have a sufficiently low 

25 coefficient of friction that when the head gear 
is placed upon the head of the wearer they 
can be displaced relative to one another to 
conform substantially to the shape of the 
head of the wearer. 

W Preferably the spheroids are constrained 
by an appropriately shaped bag one side of 
which is bonded to the inner surface of the 
shell and at least the opposing side of the 
bay is of iias permeable fabric and tie mem- 

3> bcrs arc ai [ached between the side of the bag 
bonded to the inner surface of the shell and 
the opposing side of the ba«e, the said oppos- 
ing side making contact with the head of the 
wearer when in use. 

40 In accordance with an alternative aspect 
of the present invention an article of pro- 
tective head year includes a shell having on 
its inner surface a number of cushioning pads 
each pad formed of substantially incompres- 

45 sible spheroids constrained by gas permeable 
fabric -utached to the inner surface of the 
shell by means of tie members or mem- 
branes, the si/e and spacing of the pads bc- 
ing such that v. hen the said head gear is 
[Frier 2.<f>\ 



worn the pads act to separate the head of 50 
the wearer from the inner surface of the shell 
by an approximately constant distance and 
wherein the spheroids arc of a suitable size 
and have a sufficiently low coefficient of fric- 
tion that when the head gear is placed on the 55 
head of the wearer they can be displaced re- 
lative to one another to conform to the shape 
of the wearer's head where the head makes 
contact with the pads. 

Preferably each pad is formed from an 60 
appropriately shaped bag enclosing the 
spheroids, one side of each bag is bonded 
to the inner surface of the shell and at least 
the opposing side is of gas permeable fabric, 
and tie members are attached hotw«»n the 65 
side of the bag bonded to the inner surface 
of the shell and the opposing side of the bag. 
said opposing side making contact with the 
head of the wearer when in use. The tic 
members serve to maintain the bac in shape. 70 

Preferably the tie members are about I" 
long and are spaced at about 1" distance 
from each other. 

Although at least a portion of each bag is 
of a flexible gas permeable fabric, other parts 75 
of each bag may constitute tie membranes 
by which the gas permeable fabric is attached 
to the shell. 

Preferably the spheroids occupy between 
SO and 90/:v by volume of the space avail- on 
able. 50 

If the padding on the interior surface of 
the shell is in the form of a plurality of in- 
dividual bays it is preferable that the bags 
form cylindrical pads of about 4 inches dia- 05 
meter and about I inch in length. 

The pattern of tilled individual bags mav 
be determined by trial, taking into account 
comfort of the wearer and tests to determine 
the effectiveness of protection from a violent 90 
blow afforded by the head gear and the re- 
quirements of ventilation. 

In the present specification substantially 
incompressible is used to mean incompress- 
ible under the forces exerted upon the 95 
spheroids when the head gear is being worn 
normally but not necessarily incompressible 
under violent impact. 
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In accordance with an aspect of the pre- 
sent invention the spheroids are selected »o 
be substantially incompressible in normal 
use but to crush irreversibly and with ab- 
5 sorption of energy when subjected to a 
violent impact by a body having a greater 
than a predetermined momentum. 

The spheroids should be small enough to 
present a substantially smooth surface con- 

10 tour to the head of "the wearer whilst also 
being sufficiently large to permit free cir- 
culation of air through the interstices be- 
tween adjacent spheroids. The embodiment 
including separate pads has the advantage of 

15. .providing increased ventilation of the head 
of the wearer. 

Protective head gear manufactured in ac- 
cordance with the present invention has the 
advantage that the area of contact between 

20 the head of the wearer and the headgear is 
of gas. and also liquid, permeable material 
permiiting relatively free ventilation of the 
contact area on the head of the wearer and 
thereby reducing the discomfort due to sweat 

25 which "arises in helmets in which the area of 
contact is non-permeable. Advantageously 
the head gear may be provided with forced 
ventilation by means of a suitable small pipe 
or pipes introducing air into the said pads or 

30 into the spaces between the said individual 
pads, thereby increasing the ventilation of 
the contact area. 

In certain instances the wearers of pro- 
tective head gear are required to use tcle- 

35 communications equipment, for example, air- 
craft crews and tank crews. In such c;r- 
cunistances it is frequently necessary to pro- 
vide a snug fit around the ear of the wearer 
for the earphone* so that noise from the 

40 environment may be excluded as far as pov- 
sihle and it may be convenient for protective 
head gear of the prevent invention to in- 
clude at least one ear cup with a space car- 
able of receiving the ear of the wearer and 

45 surrounded bv an annular pad of flexible gas 
•vrmeahlc material enclosing substantially 
incompressible spheroids as hereinbefore set 
forth. As a general rule the head gear will 
be provided with two ear cups, which may 

50 be movably mounted. 

The telecommunications equipment may 
be integral with the head gear or may con- 
stitute a pair of earphones which are worn 
under the head gear. 

55 The present invention will now be de- 
scribed with reference to the accompanying 
draw inns in which: 

Figure 1 is a perspective view of one em- 
bodiment in partial cross-section, and 

60 Figure 2 is a perspective view of another 
embodiment also in partial cross-section. 

In Fiaurc 1 the protective head gear has 
a shell T and is cut away to show a space 2 
between the inner surface 3 of the shell 1 

65 Jf the head eear and the outer surface of 



a fabric whose inner surface 4 contacts the 
head of a wearer of the head gear when in 
use. The fabric is of flexible gas permeable 
material. The space 2 is provided with tic 
members 5 to attach the fabric to the shell. 70 
thereby to maintain the contacting surface 4 
in position, and is filled to the extent of 80 
to 90% by volume of the available space 
with expanded polystyrene spheroids 6 each 
having a mean diameter of 3 mm and den- 75 
sity about 4 lb per cubic foot, which form 
a cushioning layer of approximately constant 
thickness. It will be realised that only some 
of the spheroids are illustrated for con- 
venience. The spheroids are sufficiently 80 
small and smooth to be displaced relative to 
one another in use to conform substantially 
to the shape of a wearer's head. 

The head gear is also provided with a 
right ear cup "7 and a left ear cup 8. which 85 
: s shown in section to illustrate a pocket 9 
surrounded by an annular pad 10 a!*o filled 
wi:h expanded polystyrene spheroids into 
which pocket the ear of the wearer fits in 
use. 90 

Figure 2 shows an article of a head gear 
similar to that illustrated in Figure I bui 
with the left ear cup removed for Jaritv. 
and has a shell I with an inner surface 3 to 
which is attached a number of individual 
bags 12 each containing expanded poly- 
Mvrene spheroids 6 to the extent *>f io 
r by volume of the space available within 
each compartment 12. The surfaces of the 
individual bags 12 remote from the shell of 100 
the head gear taken together constitute the 
gas permchle contacting surface 4 between 
the head geai and the head of the wearer 
and the walls 13 of the bags 12 constitute 
tie membranes by which the" contacting sur- 105 
face 4 is connected to the inner surface of 
the shell I. Figure 2 illustrates one possible 
pattern of siting of such individual bags, but 
other patterns are possible, being determined 
b\ wearer comfort and cflicicncy of shock 110 
absorption. In use the bags provide an 
approximately constant spacing between the 
shell and a wearer's head. The head gear also 
includes an car cup 7 with an annular pad 
10 defining a pecket 9 into which the ear 113 
of the wearer tils. 

Expanded polystyrene spheroids having a 
density in the range of 2 to 10 lb per cubic 
foot may be used in either embodiment. 

It will* be realised that the head gear illus- 120 
trated in the drawings may be modified 
whil still remaining within the scope of the 
present invention. For example the ear cups 
may be omitted for motor cycle crash 
helmets or the like, or the ear cups may be 125 
movably mounted in order to accommodate 
individual ear positions. 

WHAT I CLAIM IS: — 

I. Protective head gear including an in- 130 
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ternally padded shell in which the padding is 
formed of substantially incompressible spher- 
oids constrained by a gas permeable fabric 
attached to the inner surface of the shell by 
5 means of tie members or membranes such 
that when the said head gear is worn the 
spheroids form a cushioning layer of approxi- 
mately constant thickness between the head 
of the wearer and the inner surface of the 

10 shell and wherein the spheroids are of a 
suitable size and have a sufficiently low co- 
efficient of friction that the head gear is 
placed upon the head of the wearer they can 
■ .be displaced relative to one another to con- 

15 form substantially to the shape of the head 
of the wearer. 

2. Protective head gear including a shell 
having on its inner surface a number of 
cushioning pads formed of substantially in- 

-0 compressible spheroids constrained by gas 
permeable fabric attached to the inner sur- 
face of the shell by means of tie members or 
membranes, the si/e and spacing of the pads 
being such that when the said*head gear is 

25 worn the pads act to separate the head^of the 
wearer from ihe inner surface of the shell by 
an approximately constant distance and 
wherein the spheroids are of a suitable si/e 
and have a sufficiently low coefficient of fric- 

30 tion that when the head gear is placed on the 
head of the wearer :l:ey can be displaced 
relative to another to conform to the shape 
of the wearer s head where the head make* 
contact with the pads. 

35 3. Protective head gear as claimed in 
claim I wherein the spheroiJs are con- 
tained by an appropriate!) shaped bag one 
side of which is bonded to "the inner surface 
of the shell and at least the opposing side of 

40 the bag is of gas permeable fabric." and tie 
members are attached between the side of the 
bag bonded to the inner surface of the shell 



and the opposing side of the bag. the said 
opposing side making contact with the head 
of the wearer when in use. 45 

4. Protective head gear as claimed in 
claim 2 in which each pad is formed from an 
appropriately shaped bag enclosing the 
spheroids, one side of each bag is bonded 

to the inner surface of the shell and at least 50 
the opposing side is of gas permeable fabric, 
and tie members are attached between the 
side of the bag bonded to the inner surface 
of the shell and the opporsing side of the bag. 
the said opposing side making contact with 55 
the head of the wearer when in use. 

5. Protective head gear as claimed in 
claim 2 or claim 3 whrein the tic members 
are about I" long and arc spaced about 1" 
distance from one another. 60 

6. Protective head gear as claimed in 
claims 2. 3 or 4 wherein the bag or bags are 
entirely of gas permeable material. 

7. Protective head gear as claimed in any 
preceding claim wherein the spheroid's 65 
occupy between 80 and W/r by volume of 

the space available between the constraining 
fabric and the shell. 

8. Protec' ^e head gear as claimed in any 
preceding c: wherein the spheroids are 70 
selected fo K ibstantially incompressible in 
normal use but to crush irreversibly and with 

the absorption of energy when subjected !o a 
violent impact by a body of greater than a 
predter?ni»»e'J momentum. 75 

l K Protective head gear substantially as 
hereinbefore described with particular refer- 
ence to either Figure 1 or Figure 2 of the 
accompanying drawings. 

J. RI SSELL. 
Chartered Patent Agent. 
Agent for the Applicant. 



Printed for Her Majesty's Stationery Office bv Burgess & Son (Abingdon). Ltd.— 1974. 
Published at The Patent Office. 25 Southampton Buildings. London, WC2A I AY. 
from *hich copies may be obtained. 



